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200 



PATIENT ADMITTED TO HEALTHCARE FACILITY OR PATIENT IN 
HEALTHCARE FACILITY PICKS UP AN INFECTION 



OBTAIN MEDICAL HISTORY FROM PATIENT 



202 



OBTAIN SAMPLE FROM PATIENT 



204 



206 



DETERMINE IF INFECTIOUS AGENT PRESENT IN SAMPLE AND 
DETERMINE SPECIES OF ISOLATE FROM PHENOTYPIC TESTS 



208 



210 



HOSPITAL HAS ITS 
OWN SEQUENCER? 



NO 



YES 



212 



SEND SAMPLE TO INFECTION 
CONTROL FACILITY OR 
LABORATORY FOR SEQUENCING 



PERFORM SEQUENCING 
AT HOSPITAL AND 
PREPARE TO SEND 
SEQUENCE DATA TO 
INFECTION CONTROL 
FACILITY VIA NETWORK 



214 



AMPLIFY FIRST REGION OF DNA LOCATED BETWEEN FIRST SET 
PREDETERMINED PRIMERS 



216 



218 



SEQUENCE FIRST REGION OF DNA 



AMPLIFY AND SEQUENCE SECOND REGION OF DNA LOCATED 
BETWEEN SECOND SET OF PRIMERS 




FIG. 2A 
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220 



222 



224 




SEND SEQUENCE DATA, PHENOTYPIC DATA. AND PATIENT'S 
MEDICAL HISTORY TO INFECTION CONTROL FACILITY 



STORE SEQUENCE DATA AND MEDICAL HISTORY IN 
CENTRALIZED DATABASE 



DETERMINE IDENTITY OF SUBSPECIES BY COMPARING 
SEQUENCE DATA WITH HISTORICAL SEQUENCE DATA ON 
LOCAL. REGIONAL AND GLOBAL LEVELS 



226 



228 



230 



232 



DETERMINE RELATEDNESS OF SUBSPECIES BY TO HISTORICAL 
SEQUENCE DATA BY CREATING A PHYLOGENETIC TREE FOR 
LOCAL, REGIONAL AND GLOBAL LEVELS 



DETERMINE IF VIRULENT SPECIES/SUB-SPECIES AND PROVIDE 
VIRULENCE WARNING TO HOSPITAL 



DETERMINE IF OUTBREAK PROBLEM AND PROVIDE OUTBREAK 

WARNING TO HOSPITAL 



SEND UPDATE OF PATIENT'S CONDITION INFECTION CONTROL 
FACILITY SERVER AND STORE IN DATABASE 



FIG. 2B 
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BEGIN WITH FIRST REGION OF DNA SEQUENCE DATA J 



300 



302 
304 



IDENTIFY CASSETTES BY COMPARING WITH PREVIOUSLY 
IDENTIFIED CASSETTES FOR THAT SPECIES STORED IN 

DATABASE 



306 



308 



310 



312 



314 



316 



318 



320 



IDENTIFY NEW CASSETTES AND ASSIGN A NEW 
CASSETTE DESIGNATION 



DETERMINE IDENTITY OF ISOLATE BY COMPARING 
SEQUENCE DATA TO STORED SEQUENCE DATA TAKEN 
FROM OTHER ISOLATES 



CALCULATE A COST BASED ON INSERTIONS AND 
DELETIONS OF CASSETTES 



CALCULATE A COST BASED ON POINT MUTATIONS 



CALCULATE TOTAL COST BY WEIGHTING CASSETTE 
COST AND POINT MUTATION COST 



DETERMINE POSITION OF ISOLATE IN PHYLOGENETIC 

TREE 



I 



REPEAT ANALYSIS STEPS USING SECOND REGION OF 
DNA FOR INDEPENDENT VERIFICATION OR FURTHER 
SUB-SPECIATION 



ASSESS PATH OF TRANSMISSION AND LIKELIHOOD OF 

OUTBREAK 



REPEAT ANALYSIS STEPS ON REGIONAL LEVEL AND 
GLOBAL LEVEL 



FIG. 3 
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A A Af^ AAf^APAAPAAAAAAnnxr^^P 






B 




A A Art AAl^APAAPAAAAAAPPTtf^f^T 






E 




A A An A Al^ AP A APA APA A APPTI^^T 






G 




A A An A Al^ APA APA AP A Af^PPTf^f^T 






D 




A A An A Af^APAAPAAPAAAPPTC^C^P 






J 




AAAGAAGACGGCAACAAACCTGGC 






K 




AAAGAAGACGGCAACAAACCTGGT 






M 




AAAGAAGACGGCAACAAGCCTGGT 



404 



FIG. 4A 




GAGGAAGACAACAAAAAACCTGGTAAAGAAGACGGCAACAAACCTGGCAAAGAA 
GACGGCAACAAGCCTGGTAAAGAAGACAACAACAAACCTGGTAAAGAAGACGGC 
AACAAGCCTGGTAAAGAAGACAACAACAAACCTGGCAAAGAAGACGGCAACAAG 
CCTGGTAAAGAAGACAACAACAAGCCTGGTAAAGAAGACGGCAACAAGCCTGGT 
AAAGAAGACGGCAACAAACCTGGT 
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FIG. 4B 
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SEQ REGION 3 


ATTCGTTATA... 






REGION 1 PRIMERS 








REGION 2 PRIMERb 








REGION 3 PRIMERS 








REPEATS REGION 1 


TKJMP.. 






REPEATS REGION 2 


ABABA 






REPEATS REGION 3 


TYYT 






DATE 


June 5, 2000 






PATIENT MEDICAL 
HISTORY 


Hospitalized in New York 
Hospital, June 2000 for o 
weeks, heart surgery... 






PATIENT MEDICAL 
UPDATE INFO 


Patient hospitalized 3 
weeks for infection and 
reieaseu — 


D^ti^rtf /4ioH Hi io \f\ 

infckr'f inn affor t\A/r» 
IfUcULlUil dllc^l IWU 




LOCATION 


ml. oinai nobpiiidi, 
Toronto, Burn Ward 


Mp-w Ynrk (^itv Hosnital 
ICU 












PHAGE TTYPE 

























































FIG. 7A 



S. AU 


REUS 


SEQ REGION 


REPEAT 1 


REPEAT 2 


REPEAT 3 


PROTEIN A Xr 


AATTCGCCTAGG.. 


AATTCCCCTAGG.. 


TAGGCCGT... 


REGION 2 


TTAAAGGCCTGA.. 


GGTTCCAATAAT.. 


GGTTAACC. 


REGION 3 









FIG. 7B 



SEQ ID NO 37 

TTTTTCTTGGCAATTTTGGTCGTATTATCCGCTTTTTTGACTGTTCCTGACGATTGTTGATTTGTCTGTATCTGTTT 
AGTTGCTTGGTTTTCTGCTACTGATTCCTTTGTTTGACTAGCCITGG^ 

TAGGATCTTGATTAGACTCTACCGCG TAAA TGACA bAATTCTGGCCTTTGCTTTGGd rACTTTCGTTTACAGTGCTT 

ggggtgctactctcacttgtattgttggttgcgctggtt gta cttgaagcactactttcgctggtactacttgtttt" 
actggttgtacttggtgtgttgctttcatttgtattgcttgtttcacttgtcgtacttgaggtactactttcgctgg 
tactactggtttcgctggtt gtg cttggcgtgttgctttcactcgtactactgctctcacttgtcgtgcttggcgtg 

.CTGCTTTCGCTTGTATTACTGGTTTCACTTGTC GTG CTTGAGGTGCTGCTTTCGCTGGTACTACTGCTCTCACTTGT 

cgtgcttggcgtgctgctttcgctggtactactgctttcacttgtc gtg cttgaggtactactttcgcttgtattac 
tggtttcgctagttgtacttggtgtgttgctttcatttgtattgcttgtttcacttgtcgtgcttgaggtgctgctt 
tcgcttgtattactggttttactggtt gta cttggtgtattgctttcatttgtattgcttgtttcacttgttgtact 
tgaggtgctgctttcgcttgtattactggtt tcactggttgtgcttgaggt gctgctttcgcttgtgttactagttg 
tc!tgtgttgatttttcaactaacagaagtaa |cgccgtttttatggtttgt^ ttaat tga ttaatacgcttttgtgca 
tctgcaggcgttttaaagccaccaagtgttggctctaataattcttca'ixn'gaccaagcaagcagttgttgtaactg 
cttagagcttccttcgccagttgttgtatctattaaggcttcttgcatggbttgccaagagtctttggt 



Fig, 8A 



SEQ 


ID 


NO 


24 


SEQ 


ID 


NO 


25 


SEQ 


ID 


NO 


26 


SEQ 


ID 


NO 


27 


SEQ 


ID 


NO 


28 


SEQ 


ID 


NO 


29 


SEQ 


ID 


NO 


30 


SEQ 


ID 


NO 


31 


SEQ 


ID 


NO 


32 


SEQ 


ID 


NO 


33 


SEQ 


ID 


NO 


34 


SEQ 


ID 


NO 


35 


SEQ 


ID 


NO 


36 



Fig. 8B 



MTEFWPLLWLLSFT 

VLGVLLS LVLLVAL V 

VLEALIiSLVLLVLLV 

VLGVLLSFVLLVSLV 

VLEVLLSLVLLVSLV 

VLGVLLSLVLLVSLV 

VLG VLL S L VLL VS L V 

VLEVLLSLVLLLSLV 

VLGVLLSLVLLLSLV 

VLGVLLSLVLLVSLV 

VLGVXiLS F VLL VS L V 

VLEVLLSLVLLVLLV 

VLGVLL S F VLL VS L V 

VLEVLLSLVLLVSLV 

VLEVLLSLVLLWSV 

DFSTNRSNAVFMVCVN 



SEQ 


ID 


NO 


39 


SEQ 


ID 


NO 


40 


SEQ 


ID 


NO 


41 


SEQ 


ID 


NO 


42 


SEQ 


ID 


NO 


43 


SEQ 


ID 


NO 


44 


SEQ 


ID 


NO 


45 


SEQ 


ID 


NO 


46 


SEQ 


ID 


NO 


47 


SEQ 


ID 


NO 


48 




GTGCTTGGGGTGCTACTCTCACTTGTATTGTTGGTTGCGCTGGTT 

GTACTTGAAGCACTACTTTCGCTGGTACTACTTGTTTTACTGGTT SEQ ID NO 2 5 SEQ ID NO. 

GTACTTGGTGTGTTGCTTTCATTTGTATTGCTTGTTTCACTTGTC 
GTA CTTGAGGTACTACTTTCGCTGGTACTACTGGTTTCGCTGGTT 
GTGCTTGGCGTGTTGCTTTCACTCGTACTACTGCTCTCACTTGTC 
GTGCTTGGCGTGCTGCTTTCGCTTGTATTACTGGTTTCACTTGTC 
GTG CTTGAGGTGCTGCTTTCGCTGGTACTACTGCTCTCACTTGTG 
GTG CTTGGCGTGCTGCTTTCGCTGGTACTACTGCTTTCACTTGTC 
GTG CTTGAGGTACTACTTTCGCTTGTATTACTGGTTTCGCTAGTT 
GTA CTTGGTGTGTTGCTTTCATTTGTATTGCTTGTTTCACTTGTC 
GTG CTTGAGGTGCTGCTTTCGCTTGTATTACTGGTTTTACTGGTT 
GTACTTGGTGTATTGCTTTCATTTGTATTGCTTGTTTCACTTGTT 
GTACTTGAGGTGCTGCTTTCGCTTGTATTACTGGTTTCACTGGTT 



Fig. 8C 
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SEQ ID NO 51 

ATGTTCCAGCCCCTATTAGACGCTTATACAGACAGCACCCGTTTAGATGAAACCGATTATAAGCCCCCArTAAATAT 
AGCCCTAGCCAATTGGTGGCCTTTGGATAAAAGAGAAAGCAAAGGGTTTAGGCGTTTTATCTTGTATT1 CATCTTAA 
GCCAACGCTACACAATCACCCTCCACCAAAACCCTAACGAACCCTCCGATCTTGTCTTTGGCAGTCCTO TTGGATCA 
GCCAGAAAAATCCTATCCTATCAAAACACTAAAAGGGTGTTTTACACCGGTGAAAATGAAGTCCCTAATTTCAATCT 
CTTTGATTACGCCATAGGCTTTGATGAATTGGACTTTAGAGATCGTTATTTGAGAATGCCTTTATATTJ .CGCTAGCT 
TGCATTATAAAGCCGAGAGCGTGAATGACACCACCGCGCCCTACAAACTCAAAGACAACAGCCTTTATC iCTTTAAAA 
AAGCCCTCCCATCATTTTAAAGAAAACCACCCTAATTTATGCGCAGTAGTGAATGATGAGAGCGATCC :TTGAAAAG 

agggtttgcgagctttgtcgcgagcaaccctaacgctcctataaggaacgctttctatgacgctttaavttctattg 
agccagttactgggggagggagcgtgaaaaacactttaggctataacgtcaaaaacaagagcgagttt ttaagccaa 
tacaaattcaatctgtgttttgaaaacactcaaggctatggctatgtaactgaaaaaatcattgacgcrtatttcag 
ccacaccattcccatttattgggggagtcctagcgtggcgaaa gactttaaccctaagagttttgtgjja cgtttgtg 

aT'T^T'Pa a a a a r^TTrt ATflA ACirnATTG ATTACGTGAGAT ACTT EcACACGCACCCAAACGCTTATTTAd ACATGCTC 
TATGAAAACCCTTTAAACACCCTTGATGGGAAAGCTTACTTTTACCAAAATTTGAGTTTTAAAAAAATCCTAGATTT 
TTTTAAAACGATTTTAGAAAACGACACGATCTATCACGATAACCCTTTCATTTTCTATCGCGATTTGAATGAGCCTT 
TAGTAGCTATT GAT GATTTGAGGGTTAATTATGATGATTTGAGGGTTAATTATGMGATTTGAGGGTTAATTATGA^ 
GATTTQAGGGTTAATTAT GAT GATTTGAGGGTTAATTAT GAT GATTTGAGGGTTAATTATGATGATTTGAGGGTTAA 
TTATGATCGCCTTTTACAAAACGCT TCGCCTTTATTAGAACTCTCTCAAAACA CCACTTTTAAAATCTATCGCAAAG 
CCTATCAAAAATCCTTACCTTTGTT( jcGCACCATAAGGAGATGGGTTAAA^| ATAA 



Fig. 9A 



GAT GATTTGAGGGTTAATTAT SEQ ID NO 50 

GAT GATTTGAGGGTTAATTAT 
GAT GATTTGAGGGTTAATTAT 
GAT GATTTGAGGGTTAATTAT 
GAT GATTTGAGGGTTAATTAT 
GAT GATTTGAGGGTTAATTAT 
GATGATTTGAGGGTTAATTAT 



SEQ ID NO 5 2 

SEQ ID NO 59 



Fig. 9B 



DLRVNYD SEQ ID NO 53 

DLRVNYD 

DLRVNYD 

DLRVNYD 

DLRVNYD 

DLRVNYD 

DLRVNYD 



Fig. 9C 



SEQ ID NO 78 - ' 

PEPSPDPEPEPTPD 

PEPSPDPEPEPSPD 
PDP 

DSDSDSDSGSDSDSGSDSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSESDSDSDSDSDSDSD. 
SPSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
RVTPPNNEQKAPSN 



Fig. lOD y SEQ ID NO 76 



aataatgagaatgttgtacgttatggtggtggaagtqctgatggtgat |tcaqcagtaaatccgaaagaccc| aactcc 

AGGGCCGCCGGTTGACCCAGAACCAAGTCCAGACCCAGAACCAGAACCAACGCCAGATCCAGAACCAAGTCCAGACC 

cagaaccggaaccaagcccagacccggatccg gat tcggattcagacagt gac tcaggctcagacagc gac tcaggt 
tcagatagc gac tcagaatcagatagc gat tcggattcagacagt gat tcagattcagacagc gac tcagaatcaga 
tagc gat tcagaatcagatagc gac tcagattcagatagc gat tcagattcagatagc gat tcagattcagatagcg 
attcggattcagacagt gat tcagattcagacagc gac tcagaatcagatagc gac tcagaatcagatagtgagtca 
gattcagacagt gac tcggactcagacagt gat tcagactcagatagc gat tcagactcagatagc gat tcagattc 
agacagc gac tcagattcagacagc gac tcagactcagatagc gac tcagactcagacagc gac tcagattcagata 
gc gat tcagactcagacagc gac tcagactcagacagc gac tcagactcagatagc gac tcagattcagatagc gat 
tcagactcagacagc gac tcagattcagatagc gat tcggactcagacagc gat tcagattcagacagc gac tcaga 
ctcggatagc gat tcagattcagatagc gat tcggattcagacagt gat tcagattcagacagc gac tcagactcgg 
atagc gac tcagactcagacagc gat tcagactcagatagc gac tcagactcggatagc gactcggattcagatagc 

GACTCA GACTCAGATAGT GAC TCCGATTCAAGAGTTACACCACCAAATAATGAACAGAAJ ^GCACCATCAAATCCTAA 
AGGTG|A AGTAAACCATTCTAATAAGGTATCAAAACAACACAAAACTGATGCTTTACCA ST 



Fig. lOA 



SEO ID NO 7 7 



SEQ ID NO 54 



AATAATGAGAATGTTGTACGTTATGGTGGTGGAAGTGCTGATGGTGAl trCAGCAGTAAATCCGAAAGACCCl AACTCC 
AGGGCCGCCGGTTGAC 

CCAGAACCAAGTCCAGACCCAGAACCAGAACCAACG 
CCAGATCCAGAACCAAGTCCAGACCCAGAACCGGAA 
CCAAGCCCAGACCCGGATCCG 

GATTCGGATTCAGACAGT SEQ ID NO 55 ^ 

GAC TCAGGCTCAGACAGC SEQ ID NO 56 

GAC TCAGGTTCAGATAGC SEQ ID NO 57 

GAC TCAGAATCAGATAGC SEQ ID NO 5 8 

GAT TCGGATTCAGACAGT 

GATTCAGATTCAGACAGC SEQ ID NO 59 
GAC TCAGAATCAGATAGC 

GAT TCAGAATCAGATAGC SEQ ID NO 6 0 

GAC TCAGATTCAGATAGC SEQ ID NO 61 

GAT TCAGATTCAGATAGC SEQ ID NO 62 

GAT TCAGATTCAGATAGC 

GATTCGGATTCAGACAGT 

GAT TCAGATTCAGACAGC 

GAC TCAGAATCAGATAGC 

GAC TCAGAATCAGATAGT SEQ ID NO 63 

GAG TCAGATTCAGACAGT SEQ ID NO 64 

GAC TCGGACTCAGACAGT SEQ ID NO 65 

GAT TCAGACTCAGATAGC SEQ ID NO 66 
GATTCAGACTCAGATAGC 
GAT TCAGATTCAGACAGC 

GAC TCAGATTCAGACAGC SEQ ID NO 67 

GACTCAGACTCAGATAGC SEQ ID NO 68 

GACTCAGACTCAGACAGC SEQ ID NO 69 
GAC TCAGATTCAGATAGC 

GATTCAGACTCAGACAGC SEQ ID NO 70 

gac tcagactcagacagc 

gac tcagactcagatagc 

gactcagattcagatagc 

gat tcagactcagacagc 

gac tcagattcagatagc 

gat tcggactcagacagc seq id no 71 

gat tcagattcagacagc 

gac tcagactcggatagc seq id no 72 

gat tcagattcagatagc 

gattcggattcagacagt 

gat tcagattcagacagc 

gac tcagactcggatagc 

gac tcagactcagacagc 

gat tcagactcagatagc 

gac tcagactcggatagc 

gactcggattcagatagc seq id no 73 
gactcagactcagatagt seq id no 74 
gactccgattcaagagtt seq id no 75 

acaccaccaaataatgaacagaaa Igcaccatcaaatcctaaaggt^ aagtaaaccattctaataaggtatcaaaaca 

ACACAAAACTGATGCTTTACCA 



Fig. lOB 



Repeat pattern isolate 1: 

1-2-3-4-1-5-4-6-7-8-8-1-5-4-9-10-11-12-12-5-13-14-15-7-16-15-14-7-16-7-17-5-18-8-1-5-18-15-12-18- 
19-20-21 



Fig. lOE 



iTCAGCAGTAAATCCGAAAGACCdA ACTCCAGaarnnnranTTnA nnnsi nn a nni^ a ryrnnn nn^-^^j^ nnn niKlKr^ 

AACGCCAGATCCAGAACCAAGTCCAGACCCAGAACCGGAACCAAGCCCAGACCCGGATCCG 

GAT TCGGATTCAGACAGT 

GAC TCAGGCTCAGACAGC 

GAC TCAGGTTCAGATAGC 

GAC TCAGAATCAGA TAGC 

GAT TCGGATTCAGACAGT 

GAT TCAGATTCAGACAGC 

GAC TCAGAATCAGATAGC 

GAT TCAGAATCAGATAGC 

GAC TCAGATTCAGATAGC 

GAT TCAGATTCAGATAGC 

GAT TCAGAATCAGATAGC 

GAT TCGGATTCAGACAGT 

GAT TCAGATTCAGACAGC 

GAC TCAGAATCAGATAGC 

GAC TCAGAATCAGATAGT 

GAG TCAGATTCAGACAGT 

GAC TCGGACTCAGACAGT 

GAT TCAGACTCAGATAGC 

GAT TCAGACTCAGATAGC 

GAT TCAGACTCAGACAGC 

GAT TCAGATTCAGACAGC 

GAC TCAGAATCAGACAGC 3EQ ZD NO 79 

GAC TCAGACTCAGATAGC 

GAC TCAGACTCAGACAGC 

GAC TCAGATTCAGATAGC 

GAT TCAGACTCAGACAGC 

GACTCAGACTCAGACAGC 

GAC TCAGACTCAGATAGC 

GAT TCAGACTCAGACAGC 

GAC TCAGATTCAGATAGC 

GAT TCGGACTCAGACAGC 

GAT TCAGATTCAGACAGC 

GAC TCAGACTCGGATAGC 

GAT TCAGATTCAGACAGC 

GAC TCAGACTCGGATAGC 

GAC TCGGA TTCAGATAGT SEQ ID NO 80 

GAC TCCGATTCAAGAGTT 

ACACCACCAAATAATGAACAGAA AGCACCATCAAATCCTAAAGGTdA AGTAAACCATTCTAATAAGnTATrAAaar-a 
ACACAAAACTGATGCTTTACCAGAAACAGGAGATAAGAGCGAAAACACAAATGCAACTTTATTTGGTGCAATG 



Fig. IOC 



Repeat pattern isolate 2 : 

1-2-3-4-1-5-4-6-7-8-6-1-5-4-9-10-11-12-12-16-5-22-14-15-7-16-15-14-16-7-17-5-18-5-18-23-21 



Fig. lOF 



